We consider an M/M/c queuing system, which occasionally suffers disastrous failure and all the customers are lost. The repair mechanism starts immediately. When the system is down, the stream of arrivals continue. However the new arrivals become impatient and activate their own timer. If the system is still down when the timer expires, the customer abandons the system never to return. We obtain the exact transient solution for the system by a direct approach.
Introduction
In real life, many queuing situations arise which are not reliable and disasters may occur leading to loss of several or all customers. Such situations are common in computer network applications, telecommunication applications that depend on satellites and inventory system that store perishable goods. Customer impatience is also observed in queue models like impatient telephone switch board customers, packet transmission etc… Also many traditional studies analyze queuing system in steady state, requiring appropriate warm up period. However, in many cases the system being modeled never reaches steady state and hence do not accurately portray the system behavior, as in military air traffic control, emergency medical service etc…
The earlier works on the transient behavior of queues in literature were published in the late 1950's and in early 1960's. The transient solution of various single server queue models like state dependent queues [4] , potential customers discouraged by queue length [3] , feedback with catastrophes [8] etc… are studied in the literature. In 2010, R. Sudhesh derived transient solution of a single server queue with system disaster and customer impatience [7] .
In 1989, P.R. Parthasarathy and M. Sharfli gave the transient solution to many server Poisson queue [2] .R .O. Al -Seedy et al derived the transient solution of M/M/c queue with balking and reneging [1] . Transient solution of a multi-server Poisson queue with N policy was derived by P.R. Parthasarathy and R. Sudhesh [5] .
In the present paper, multi-server queue is considered in the presence of system disaster and customer impatience when the system is down. A closed solution for transient probabilities of the model is derived. This work expands the previous work by Yechiali [9] where the steady state probabilities of the model are derived. It also uses the results obtained by Sudhesh [7] .The rest of the paper is organized as follows. Section 2 explains the governing equations of the model. In Section 3 the transient probabilities of the model are derived. Section 4 presents the validity of the transient probabilities obtained. Section 5 is the conclusion and finally the references are given.
2
Model Description
The model and transition diagram
Customers arrive at an M/M/c type queue according to a Poisson process with rate . Service times are exponentially distributed with mean 1 . The system suffers disastrous breakdowns, occurring when the server is at functioning phase, at a Poisson rate . When the system fails all servers stop working and all customers present are rejected and lost. Upon failure, a repair process starts imme-diately with exponentially distributed with mean 1 . Impatient customers activate a timer exponentially distributed with mean 1 , such that if the repair process has not been completed by the time expires, the customers abandons the system never return.
The above process generates a two dimensional continuous time Markov process as follows. Let J indicate the system's phase: J=1 denote that the system is functioning and serving customers, while J=0 indicates the system is down, undergoing a repair process. The system alternates between the two phases and it turns out that the proposition of time the system stays in the two phases are not affected by the number of servers of the system. If L denotes the number of customers in the system, then (J, L) define a two dimensional continuous Markov chain with state space , : 0, 1; 0, 1, 2 … 
Governing equations

Transient Solution
Expressions for
The equations for the phase J=0 (2.1 and 2.2) are same as solved by R. Sudhesh [10] . 
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Solving the above equation, we get , 1 To find: For smaller order matrices can be found by the usual procedure. For higher order matrices, we follow the procedure given by Raju and Bhat in [6] . Let where
Conclusion
Transient solution for multi server queue with impatience and disaster is derived. Such situations may occur when a computerized information center suddenly becomes inoperative, in some real life public service systems when potential customers leave the system one by one when the system is down. For handling such problems transient solutions portray the system better than a steady state solution.
